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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602235N
PROGRAM ELEMENT TI TLE: Common Picture Applied Research

(U) COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

*x *x 83, 557 CONT.

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work descried in FY 2000 & 2001
was funded in PE(s) 0602232N, 0602270N, 0602233N

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This PE supports Naval m ssions ranging from expeditionary and
littoral warfare to theater |evel collaborative planning and execution. The need is to devel op Comopn Picture
technol ogi es that provide a capability to do theater w de collaborative target tracking and situati onal awareness for
maj or Command Centers, surface, subsurface, space and air platforns including the warfighter ashore. Applied research in
this program focuses on the |ocation, extraction, fusion/nulti-source integration and managenent of relevant, tine
sensitive, critical information. This information is tailored for distribution across robust Naval comuni cations/

i nformati on networks to decision nmakers at various Command echel ons. Technol ogy devel opnents within this PE include:
hi gh assurance information systens; advanced/ asymmetric networking protocols; dynanm c bandw dth and networ k managenent
techni ques; network centric battle managenent architecture and infrastructure; know edge based software agents; inmge
processi ng and exploitation; nmulti-source integration; interoperable cooperative engagenent networking; advanced
deci si on support tools; optimzed resource managenent; interactive collaborative tools; advanced visualization displays,
intuitive human conputer interaction, virtual and augnented reality and nulti-nodal interaction with very large screen
wal | - di spl ays; and Naval fires coordination, deconfliction and cueing for conbat systens. The nmjor goal of this effort
is to provide the Navy with the capability for future Battle Space Dom nance through a seanl ess i nformati on network of
war fighting systens that gather, process, dissemnate and use information to fornulate a consi stent conmon
operational/tactical picture across Command echelons. This program devel ops technol ogies in support of Future Nava
Capabilities (FNCs) including: Know edge Superiority and Assurance (KSA), Mssile Defense, Littoral Anti-Submarine
Warfare and Pl atform Protection.
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(U) Due to the nunber of efforts in this PE, the prograns described are representative of the work included in this PE

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within APPLI ED RESEARCH, Budget Activity, because it
i nvestigates technical advances with possible applications toward solution of specific Naval problens, short of a mgjor
devel opnent effort.

(U PROGRAMS PLANS AND ACCOMPLI SHVENTS:

(U COVMUNI CATI ON AND NETWORKS. This area supports devel opnent of key w rel ess comruni cati ons network technol ogi es
for air, ship, submarine and land platforns that are critical to the performance and robustness of Naval communi cations
net wor ks. Technol ogy devel opnents include Quality of Service (QS) protocols, bandw dth and network nanagenent
techni ques for robust highly dynam c environnents, interoperable w reless networks for secure comrmuni cations, protocols,
and bandwi dth and networ k managenent techni ques that can effectively manage and all ocate bandwi dth across tactical and
theater levels in support of w reless network centric operations.

COMMUNI CAT1 ON FY0O FYO1 FY02 ($10, 580)
AND NETWORKS
Dynani ¢ Networ ki ng for - Networ ki ng of Phased Arrays - Underwater Surveillance Data Link
Initiate Tactical Data Links . Real Tine Conposite Networking Net wor k
Mul ticast Congestion - Mbility Management for - Asymetric Secure Network Access
Contr ol Het er ogeneous Net wor ks for Vulnerable Assets
Expedi tionary Warfare - Dynam c Networking for - Dynami c Networking for Tacti cal
Mobi | e Net wor ki ng Tactical Data Links Dat a Li nks
Mul ti cast Congestion Contr ol - Networking of Phased Arrays
Cont i nue Rea! Ti me Conposite Networking
Mobi ity Managenent for
Het er ogeneous Net wor ks
I nt er oper abl e networks for Secure
Conmruni cat i on
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Hi gh Performnce - Expeditionary Warfare Mobile - Milticast Congestion Control

Conpl et
prete Net wor ki ng Net wor ki ng

(U) MULTI - SOURCE | NTEGRATI ON AND COVBAT | DENTI FI CATION(CID): This thrust focuses on devel opnent of Navy’'s Surface &
Aerospace needs for multi-source integration (Msl), fusion, systens architecture, automated sensor managenent and
algorithms to fuse, filter and correlate on-board sensor and off-board battl espace information fromtactical data |inks,
satellite comruni cati ons and interoperabl e cooperative engagenment networks that support M ssile Defense Operations. MSI
technol ogi es such as platformlevel, theater |evel and Combat ldentification are currently planned for transition
programs for E-2C Airborne Early Warning Aircraft, EP-3 Aircraft, United States Marine Corps (USMC), AEGQ S and
Amphi bi ous Assault Pl atformns.

MULTI -
SOURCE FYO0O FYO1 FY02 ($11, 453)
TECHNOLOGY
Conmbat Identification (ID) - Affordabl e Ground Based Radar
Technol ogy For Air Defense - System Resource Manager for
Initiate M ssi |l e Defense Systens
US/ UK Data Fusi on Technol ogy
for Interoperability
Platform (E-2C) Ml ti-Source - Platform (E-2C) MsI - Platform E2- C MSI
I ntegration - CEC P31/ ASNT - CEC P31/ ASNT
Cor por at e Engagenent - Combat I D Technol ogy For Air - Combat I D Technology for Air
Capability (CEC) P31/ Advanced Def ense Def ense
Conti nue Sensor Networ ki ng Technol ogy . Affordabl e Ground Based Radar
(ASNT) . System Resource Manager for
M ssil e Defense Systens
US/ UK DATA Fusi on Technol ogy for
Interoperability
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(U NETWORKED COMVAND, CONTROL & COVBAT SYSTEMS. The focal point for this effort is devel opment of technologies to
net wor k geographically dispersed warfighting elenents (conputing platfornms and systens) to provide a Force nultiplier
effect through sharing, integrating and correlation of information, thereby inproving speed of command and self
synchroni zation of forces in the execution of Naval m sions. Technol ogy devel opnents include: dependable information
assurance that provides for tinmely quality of service (QS), and secure delivery of data; inmage processing and
informati on exploitation to enhance target detection and identification; visualization and informati on nanagenent
technol ogi es that enconpass the extraction, distribution, managenment and presentation of information; tactical decision
ai ds to assist geographically dispersed human deci sion makers in mssion planning (i.e.; task-to-fleet resource
all ocation, weapon-to-target allocation, route planning and target deconfliction, target tracking and prediction, real-
time retargeting and resource allocation); interactive collaborative-planning technol ogi es; and interoperable C2 and
Conbat System s architecture, interconnected through m ddl eware and software wrappers, to provide a network centric
envi ronnent capabl e of operating in real- and non real -time.

NETWORKED
COVIVAND,
CONTROL & FYO0O FYo1l FY02 ($23, 330)
COMBAT
SYSTEMS
Col | aborati ve - Secure Architecture for - Miltinmodal Battlefield
Crypt ographic Protocols Intelligent Agents I nteraction
Synt hetic Aperture Radar - Intrusion Detection Algorithns |- Distributed Situation Assessnent
(SAR) to Map Registration - Distributed Conputing and - Visualization of Uncertainty
Initiate - Theater Battle Managenent Col | abor ati on Framewor k - Active Network Defense in Depth
Col | aborative M ssion - Science and Technol ogy Research
Pl anni ng Test bed In Distributed Experinents
Consi st ent Net wor k ( STRI DE)
I nformati on Systen(CNI S) - Assisted Decision Making in a
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Net work Centri c Environnent

Rul es of Engagenent

I nt er oper abl e, Networked
2D/ 3D Virtual Displays
Battl efield Augnented

Real ity

Intelligent Information
Expl oitation and Retrieval
| mage Processing

Expl oitation (I PEX)

Conbat Systens Technol ogy

Col | aborative Cryptographic
Prot ocol s

Theat er Battl e Managenent

Col | aborative M ssion Planning
Test bed

Rul es of Engagenent

I nt er operabl e, Networked 2D/ 3D
Virtual Displays

Battl efield Augnented Reality
Intelligent Information

Secure Architecture for
Intelligent Agents

I ntrusion Detection Al gorithmns
Di stributed Conputing and

Col | aborati on Franewor k

Col | aborative Cryptographic
Prot ocol s

Theater Battle Managenent

Rul es of Engagenent

Col | aborative M ssion Pl anning

Continue Ai rborne Battle Managenent Expl oitati on and Retri eval Test bed
Case Based Reasoni ng Combat Systens Technol og I nt eroper abl e, Networked 2D/ 3D
Distributed, Interactive A| rborne Battl e Managenent Virtual Displays
Rehear sal Environnent Land Attack Pre-designation Battlefield Augnented Reality
Land Attack Pre- Conbat Systens Technol ogy
desi gnati on Ai rborne Battl e Managenent
Real Time Execution Land Attack Pre-designation
Deci si on Support (REDS)
I nteractive Pl anning,
Moni t oring and Re-pl anni ng
I nformati on Assurance SAR to Map Regi stration Intelligent Information
Sof t ware Spec. | PEX Exploitation and Retrieval
Mul ti-Ievel Secure CNI S

Compl ete Wor kfl ow Architecture REDS

Di stri buted Data Fusion
Real -ti me Cockpit |nmagery
Head Motion Tracker

I nteractive Pl anning,
Moni tori ng and Re-pl anni ng
Distributed, Interactive
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Rehear sal Envi ronnent
Case Based Reasoni ng

(U) PLATFORM AWARENESS AND PROTECTI ON. Current small platfornms (both surface and airborne) have no situational awareness
or self-protection against threat nmissile weapon systens. The goal of this effort is to provide for the ability of these
platforns to achieve very accurate hem spheric direction-finding. This capability when Integrated with emtter

i dentification, Low Probability of Intercept detection systens will provide netted targeting information and cueing that
allows for platformself protection against various threat systens. Devel oprments include utilization of small conpact
digital electronics, integrated circuits and digital synthesis technol ogy.

PLATFORM
AWARENESS
AND FYOO FYO1 FY02 ($1,912)
PROTECTI ON
Advanced Anti-Ship Cruise - Conpact Snall Platform El ectronic
Initiate M ssile (ASCM Techni ques Attack
- Conpact Snall Platform
Situational Awareness
Cont i nue - Force Level Sinulation - Force Level Sinulation - Advanced ASCM Techni ques
- Radio Frequency (RF) & - Force Level Simulation
Compl ete Infrared (I R) Scene
Assessnment

(U) DECI SI ON SUPPORT SYSTEMS. This effort supports the KSA FNC with particul ar enphasis on the devel opnent of
operational capabilities in: compn consistent know edge; distributed collaborative planning and execution; and tine
sensitive decision making. Focused efforts include: Decision aids and Col | aborative tools and technol ogies to aid the
tactical decision naker in his mssion planning, rehearsal, plan-execution, mission nonitoring, re-planning and re-
targeting of assets. The network centric environment requires decision aids and decision support techniques that are
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distributive, collaborative and interactive anong nultiple decision nmakers. Additional technol ogies include know wdge
wal | displays for situational awareness, environnental visualization software, optim zation algorithns for selecting the
appropriate resources for executing planned m ssions, browser based collaboration tools, and real tinme, distributed,

col | aborative, mssion planning software.

DECI SI ON
SUPPORT FY0O FYo1 FY02 ($26, 769)
SYSTEMS

Knowi ng What We Know ( KNOW
STORYMAKER Pr eci si on Geol ocati on
Human Alerting & Interuption

Logi stics (HAIL-SS)

Demonstration of a Scal abl e
Architecture for Conmon Undersea
Picture (CUP)

Envi ronment al Vi sualization

(ENVI RI 2)

Sea Combat Modul e for Enbarki ng
Staff (SCCM

Conpr ehensi ve, Analysis, Real -Tine
Execution in Joint Air operations
( CARTE)

| mage Processing and Exploitation
Architecture (IPEX)

Real - Ti mes Execut abl e Deci si on
Support ( REDS)

I ntegrated Marine Milti-Agent
Command and Control Technol ogy

Initiate
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DATE: June 2001

Sea Combat Commanders Modul e for
Enmbar ked Staff (SCCM

eXtensi bl e Tactical C4l Franmework

( XTCF)

Air Operations Decision Support

( ACDS)

Joint M ssion Planning System -
GATOR Surface Assault Pl anning

Anal ytic Support Architecture (ASA)
Cryptol ogic Mgnt & Anal ysis Support
Sys ( CVASS)

M ddl eware & DI I COE
Interoperability

Course of action Analysis Tool for
I dentifying Mbile Tine Sensitive
Tar gets (CAAT).

I nt egrated Decision Support System
Product Suite (IDPS)

Uni versal Data Exchange Manager

for Net-Centric Warfare (UDEM
Tomahawk Land Attack Naval Fire
Control System Deci sion Support
Capability

Know edge Web Technol ogi es ( KWI)
Virtual information Center for Open
Source Requirenents (VICTORII)
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(U) Human Conputer Interface: The goa

col | abor ati on,

new weapons systens.

of this area is to inprove platform
devel opi ng human-centric deci si on support factors technol ogy for
obj ectives of the area are to enhance human performance effectiveness,
i mprove human-centered design and accelerate insertion of advanced HFE technol ogy into existing and

DATE: June 2001

task force and battle group operations by
i ncorporation into operational systens. Genera
i nprove deci sion support and deci si on- maki ng

Human FY0O0
Conput er FYO1 FY02 ($9, 513)
Interfac
e
Technol ogy for Command and Hybri d Col | aborative Generative Deci sion Support
Control Collaboration Envi ronnment s Architecture
Human Agent Col | aboration Dynami c task Allocation Ef fects Based Models for
Architecture Interfaces for Information Intelligent Surveilance
- Anal ysi s Reconnai ssance
Initiate Intelligent M ssion Mnitoring Optinization Al gorithms for Joint
Geo- Pl ot Decl uttering Operations Center
Command 21 Know edge Vi suali zation
Perspective View Technol ogy Human Centric Decision Support
User-cent ered Design
I nteraction
Adaptive Architecture for Technol ogy for Conmmand and Hybrid Col | aborative Environnments
Conmand and Contr ol Control Collaboration Dynami c task Allocation
Advanced Audi o Human Agent Col | aborati on Interfaces for Information
Attention Managenent Tool s Architecture Anal ysi s
Cont i nue Control Systems Supervisory Adaptive Architecture for Intelligent Mssion Mnitoring

Suppor t

Command and Contro
Advanced Audi o

Geo-Pl ot Decluttering
Conmand 21
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DATE: June 2001

Per spective View Technol ogy
User-centered Design Interaction

Technol ogy for Command and

Control Coll aboration

Human Agent Col | aborati on

Architecture

Adaptive Architecture for Conmmand
and Contr ol

Advanced Audi o

Attenti on Managenent Tool s

Conpl ete Control Systems Supervisory
Support
(U PROGRAM CHANGE SUMVARY
FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 0
Appr opri at ed Val ue:
Adj ust ments from FY 2001 President's Budget:

Program Restructure 73, 557

NWCF Adj ust nent s

Program Adj ust nment 10, 000
FY 2002 OSD Submi ssi on *x *x 83, 557

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002.

was funded in PE(s) 0602232N, 0602270N, 0602233N

(U) CHANGE SUMVARY EXPLANATI ON

(V) Funding: Not Applicable.
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(U) Schedul e: Not Applicable.

(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:

PE
PE
PE
PE
PE
PE
PE

AN AN AN AN S~

~~~~ Z —~
ccecel ccececcege

(Y
PE

PE
PE
PE

0601153N (Def ense Research Sci ence)

0602271N (RF Systens Applied Research)

0603114N (Power Projection Advanced Technol ogy)
0603123N (Force Protection Advanced Technol ogy)
0603235N (Comon Pi cture Advanced Technol ogy)
0603271N (RF Systens Advanced Technol ogy)
0603640M (Mari ne Corps Advanced Technol ogy)

NAVY RELATED RDT&E:

0602204F (Aerospace Avi onics)

0602782A (Command, Control and Conmuni cations (C® Technol ogy)
0602204F (Aerospace Avi onics)

0602702F (Command, Control and Comruni cati ons)

(U) SCHEDULE PROFILE: Not Applicable.
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